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(57) Abstract: 

PURPOSE: To obtain a panel structure body which 
makes a display of high quality without any color 
irregularity by installing dummy electrodes at least one of 
parts which have no display electrodes on one or both of 
an upper and a lower substrate at the peripheral part of a 
screen, and eliminating the difference in thickness 
between a pixel part and the screen peripheral part. 

CONSTITUTION: The upper dummy electrode 5 and 
lower dummy electrode 6 are installed at the peripheral 
part of the screen, and a lower display electrode 2 which 
faces the upper dummy electrode 5 and an upper display 
electrode 1 which faces the lower dummy electrode 6 are 
both brought into direct contact with a seal 4. The seal 4 
contains conductive spacers and the dummy electrodes 5 
and 6 are electrically connected to the opposite upper 
display electrode 1 and lower display electrode 2. This 
dummy electrode 5 eliminates the difference in the 
thickness of a liquid crystal layer from the screen 
peripheral part to eliminate the color irregularity. Further, 
the conductive spacers in the seal eliminate a misdisplay 
by the dummy electrode parts 5, 6 and hence the 
subjective device in made to be of high quality. 
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(A scope of claim for patent) 

(Claim 1) A matrix liquid display apparatus which 
includes a glass plate on which a plurality of signal 
electrodes are formed, and the other glass plate on which a 
plurality of scan electrodes are formed; these glass plates 
being adhesive with a sealing member; and a liquid crystal 
being injected between these glass plates; wherein at least 
one glass plate includes a dummy electrode outside of a pixel 
portion in which the signal electrode and the scan electrode 
are opposite to each other, in order to uniform thickness of 
liquid crystal layer between these glass plates. 

(Claim 2) A matrix liquid display apparatus as claimed 
in claim 1, wherein the dummy electrode is short-circuited to 
at least one of the signal electrode or the scan electrode, 
by providing a sealing member so as to pass through the dummy 
electrode including conductive spacer within the sealing 
member. 

(Detailed explanation of the Invention) 
(Technical field in the Industry) 

The present invention relates to a structure of liquid 
crystal display apparatus. 

(Prior art) 

Conventionally, display apparatuses using a liquid 
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crystal have been widely used in the various fields, such as 
watch, personal computer, calculator. 

A conventional liquid crystal display apparatus will be 
explained with reference to drawings. Figure 3 is a plane 
view showing one example of a conventional liquid crystal 
display apparatus. In the drawing, reference number 1 
denotes an upper electrode for display; 2 denotes a lower 
electrode for display; 4 denotes sealing member; 7 denotes 
separation line for view; 8 denotes an upper glass; and 9 
denotes a lower glass. Figure 4(a) is a cross-sectional view 
along with C - C line of Fig. 3, and Figure 4(b) is a cross- 
sectional view along with D-D line of Fig. 3. The matrix 
display is provided by the upper electrode 1 for display and 
the lower display 2 for display, which are provided so as to 
be opposite to the upper and lower glasses. The image can be 
displayed on the screen when the electronic field is provided 
on the liquid crystal layer 3 through the upper electrode 1 
for display and the lower electrode 2 for display. 

(Problem to be solved by the Invention) 
In the conventional liquid crystal display apparatus, 
however, as shown by dl (thickness of liquid crystal layer of 
pixel portion) and d2 (thickness of liquid crystal layer of 
peripheral portion) in Figs 4(a) and (b), the thickness of 
liquid crystal layer is different from each other depending 
on the place. Accordingly, in the conventional liquid 
crystal display apparatus, displayed color is changed 
depending on the thickness of the liquid crystal layer so 
that unevenness of color occurs in the peripheral portion on 
the screen. 

Concretely, one example of the difference of the 
thickness dl and d2 is shown below. For example, when using a 
low resistance transparent having about 10Q (sheet 
resistance), the thickness of the electrode becomes about 
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0.3 Min. Accordingly, the difference Ad of the liquid crystal 
layer is as follows. 

Ad = d2 - dl = 0.6|Lim 

Retardation difference AR due to unevenness of color is 
shown as follows. Where, An denotes refractive anisotropy. 

AR = An-Ad 

When An is 0.15, AR is applied as follows. 
AR = 0.15-0.6- 1000 = 90 nm 

In the STN ( Super Twisted Nematic), the value 90 nm 
includes a problem of unevenness of color on the screen. 

Further, as one countermeasure, although the peripheral 
portion of the image is hidden by the partition of view, 
since no remaining space between the pixel and partition, the 
displayed image becomes worse as the display apparatus, such 
as personal computer, word processor, etc. 

The purpose of the present invention aims to resolve the 
above-mentioned problem, and is to provide a panel structure 
which can achieve high quality image without unevenness of 
color on the screen. In the present invention, the dummy 
electrode is provided at the portion of no display electrode 
and at both or any one of upper and lower plates in the 
peripheral portions of the display, in order to eliminate the 
difference of liquid crystal layer between pixel portion and 
peripheral portion . 

Further , both the dummy electrode and the display 
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electrode opposite to the dummy electrode are directly 
contacted with the sealing member, and conductive spacers are 
included within the sealing member so that the dummy 
electrode and the display electrode are short-circuited so as 
to always obtain the same electrical potential. As a result, 
even if the dummy electrode is charged with static 
electricity, no erroneous display occurs in the screen . 

( Operation ) 

That is, in the liquid crystal display apparatus 
according to the present invention, the dummy electrodes are 
provided at the peripheral portion of the display, and the 
conductive spacers are included within the sealing member. 
As a result, it is possible to resolve unevenness of color 
and to avoid erroneous* display due to the dummy electrode. 

(Embodiment) 

Figure 1 is a plane view of a panel structure according 
to the present invention. Figures 2(a) and 2(b) are cross- 
sectional views of the panel structure according to the 
present invention. Figure 2(a) is a cross-sectional view 
along with A - A line of Fig. 1, and Figure 2(b) is a cross- 
sectional view along with B - B line of Fig. 1. Figs 2(a) 
and 2(b) denote liquid crystal apparatuses. The upper dummy 
electrode 5 and the lower dummy electrode 6 are provided at 
the peripheral portion of the display. The lower electrode 2 
for display opposite to the upper dummy 5 and upper 
electrode 1 for display opposite to the lower dummy 
electrode 6 are directly contacted with each other. Further, 
the conductive spacers are contained within the sealing 
member 4 so that the dummy electrodes are electrically 
contacted with the upper electrode 1 for display or the lower 
electrode 2. 

As a result of various experiments , there is no problem 
in the above method, i.e., to obtain short-circuit between 
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the upper and lower electrodes using the conductive spacers 
provided within the sealing member. In this case, mixing 
ratio of the conductive spacers may be set to lOOg (sealing 
member )-to-0 . 7g (conductive spacer) . 

By using the dummy electrode 5, there is no difference 
between the pixel portion and peripheral portion regarding 
the thickness of the liquid crystal layer 3 so that it is 
possible to resolve the unevenness of color on the screen. 
Further, by using the conductive spacers 6 contained within 
the sealing member 4, it is possible to avoid erroneous 
display on the screen so that it is possible to achieve a 
liquid crystal apparatus having very high quality. 

(Effect of the Invention) 

According to the present invention, as mentioned above, 
it is possible to achieve the liquid crystal apparatus having 
very high quality. That is, since there is no need to change 
the conventional manufacturing process and manufacturing 
apparatuses, the panel structure of the invention has high 
cost merit and high productivity. 

(Brief explanation of the Drawings) 

Figure 1 is a plane view of a liquid crystal display 
apparatus according to an embodiment of the present 
invention. 

Figure 2 is a cross-sectional view the liquid crystal 
display apparatus according to the embodiment of the present 
invention. 

Figure 3 is a plane view of a conventional liquid 
crystal display apparatus. 

Figure 4 is a cross-sectional view of the conventional 
liquid crystal display apparatus. 
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(Explanation of reference numerals) 

1: signal electrode 

2: scan electrode 

3: liquid crystal layer 

4: sealing member 

5: upper dummy electrode 

6 : lower dummy electrode 

7 : partition of view 

8: upper glass 

9: lower glass 

10: conductive spacers 
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